Postsynaptic potentials in cat abducens motoneurons evoked by stimulation of cortical eye fields.
Intracellular recordings were carried out on abducens motoneurons of encephale isole cats in order to analyse synaptic influences of cortical areas engaged in control of saccadic eye movements. It was found that, in addition to the "frontal eye field" (FEF), eye movements containing a contraversive component may be triggered by electrical stimulation of the 1st and the 2nd sensorimotor areas (SM). Correspondingly, sustained postsynaptic responses (EPSPs) and rhythmic firing of abducens motoneurons could be reliably induced by prolonged stimulus trains. In this respect, the efficiencies of FEF and SM were about the same. They appeared to be higher than the efficiency of excitatory pyramidal actions on spinal motoneurons as reported by others. EPSPs elicited from both regions by short stimuli were, on the major part, polysynaptic. Quite complex multineuronal chains appeared to be stronger engaged in the transmission of FEF effects. EPSPs of SM origin contained a disynaptic fraction which could not be reliably identified in FEF responses. Recipocal innervation of abducens nuclei on both sides was found to be reflected in the asymmetry of excitatory and inhibitory influences from two hemispheres: EPSPs predominated in responses to contralateral, IPSPs and mixed PSPs - to ipsilateral stimulation.